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[57] ABSTRACT 

Disclosed is a system for automatically falling back and 
restoring two transmission speeds in a data transmission 
system including transmission and reception modems 
bidirectionally connected through transmission lines. 
The reception modem includes two automatic equaliz- 
ers for receiving a reception signal. The first automatic 
equalizer generates a signal quality detection signal 
representing degradation of transmission line quality. 
The second automatic equalizer generates a signal qual- 
ity detection signal representing restoration of transmis- 
sion line quality. The first automatic equalizer changes 
reference values for equalization correction in response 
to both the signal quality detection signals and gener- 
ates an equalized signal. One of the two signal quality 
detection signals is selected by a selector, and the se- 
lected signal is sent to the transmission modem. The 
transmission modem includes an encoder for encoding a 
modem output while changing its operation mode in 
response to the two signal quality detection signals sent 
from the reception modem. This encoder adds a random 
bit to each fallen back data point from terminal equip- 
ment in the fall back mode and sends the same data 
point data as in the normal operating state. 

4 Claims, 6 Drawing Sheets 
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. * , . ^ automatic fall back and restore system according 

AUTOMATIC FALL BACK AND RESTORE to the present invention comprises transmission and 

SYSTEM FOR DATA COMMUNICATION reception modems bidirecnonally connected to the 

transmission line. 

BACKGROUND OF THE INVENTION 5 The transmission modem comprises an encoder for 
The present invention relates to an automatic fall tn ? number of types of data to be transmitted in 

back and restore system for data communication and, one time ^ ot or data P° mts within one time slot to be 1, 
more particularly, to an automatic fall back and restore reducing the number of data points of one time slot from 
system for automatically falling back and restoring a 1 . t0 k upon r^P^on of a first signal quality detection 
transmission speed in data communication using a data 10 ? ignal Berated DV toe reception modem and represent- 
modem having a receiver with an automatic equalizer *?g ^S^tjon of transmission line quality, adding 
for equalizing communication line distortion. \T k ) ***** pomt blts to transmission data and transmit- 

In a conventional system, when transmission line ? ng r 5 suJtant as 1 data points, increasing the num- 
degradation occurs and a large number of transmission . of data 1)011113 back t0 1 u P on reception of a second 
errors inhibit normal data transmission during data 15 s . xgnal detectl0n si gnal generated by the reccp- 

communication between two data transmission appara- U P n modem and representing restoration of transmis- 
tuses, a faU back or drop back scheme is employed to ~ n q ^ aMly ' ^ out P uttin 8 ^ transmission data, 
reduce the transmission speed to an extent that mini- T? e receptl0n modem uprises first automatic equal- 
mum system transmission can be assured. An error mar- am * means for receivmg the output data from the 
gin for the causes of transmission line degradation is 20 ^f 1 ^ 1011 modem, equalizing the output data, output- 
increased to assure normal data transmission although T g ^^»f«»P?<»ctatB and the first signal quality 
the transmission speed is decreased. A conventional d ? tcc * on ™ the basis of the reception data, and 
data transmission system using a fall back scheme is chan 8 u « the number of data points as a reference of an 
disclosed in U.S. Pat No. 4,438,511. In this data trans- ,« equation correction amount in response to the first 
mission system, the txammission speed is not greatly 25 and . sccond 1 ^ <*uakty detection signals, second auto- 
<e.g.,i) decree at the Z^^^^ 1 ^ S J" 1 *? data 

dation, but the number of carriers is decreased to ™? c *l f Msm ^ sl ° n modem and outputtmg the sec- 
achieve fine adjustment. However, the restore mode is *2 detection si^al, and means, con- 

not described in this prior art. , n nc ? cd t0 out P uts fr ° m * e and second auto- 

Thefallen back transmission system is restored (i.e., 30 
the transmission speed prior to the transmission deW ffi * £ °^ ^ ^ d out P uttm S a «*cted 
dation is restorJ^ ^J m ^ dctcctl0n to * e transmission 

tion is restored upon a lapse of a given time. In this state, 

normal data transmission is resumed. 35 BRIEF DESCRIPTION OF THE DRAWINGS 

According to the automatic fall back scheme, a ore- x:ir> i ;* u i v 

determined discrimination level corresponding to a J^JL*£5£? nB ! m f Tan 8 ement 

critical value of normal data transmission is set in a date ^^"""V* preSCnt mvent,on : 

tr<it.c m i«i nn o— ««,♦... mi. ~. . . t"* FIG. 2 is a block diagram showing an arrangement of 

^S^tK!^,^ areWP ^ 0nS,gl ^- CachcS an encoder shown in HG. 1; 6 

SP ^ 8 r«t«~^fi i0 ^ S T aey *- ■ ^ u FIG. 4A is a' view for explaining the operation in the 
In die restore mode, the transmission speed must be 45 normal transmission speed; 

restoration of normal operation cannot be assured even fall back mode- 

frlS™ 1 !^ n ti ? e ^ apS t d * C FIG. 5 is a block diagram showing an arrangement of 

transmission system had fallen back. This is because the an automatic equalizer 6 shown in FIG. 1; 

transrmssion speed is reduced and the error margin is 50 FIGS. 6 and 7 are views for explaining the operation 

mcteasedduetothefaU backsteteiirmUisa^fficultto of the circuit shown in FIG. 5- e °P«™i°" 

Ascnmmate without actual restore operation whether FIG. 8 is a block diagram showing an arrangement of 

normal transmission can be performed by restoring the an automatic equalizer 7 shown in FIG. 1 

system havmg operated at the reduced transmission FIG. 9 is a block diagram showing an 'arrangement 

speed. It is impossible to perform automatic restore 55 according to another embodiment of the present inven- 

under such an indefinite condition. tion; F 

SUMMARY OF THE INVENTION na 1(lisl block diagram showing part of FIG. 9; 

and 

It is an object of the present invention to provide an FIG. U is a view for explaining the operation of the 
automatic fall back and restore system which can elimi- 60 circuit shown in FIG. 9. 
nate the conventional drawbacks described above and 

can always assure proper data transmission. ' DETAILED DESCRIPTION OF THE 

It is another object of the present invention to pro- PREFERRED EMBODIMENTS 

vide an automatic fall back and restore system wherein Preferred embodiments of the present invention will 
even if the transmission speed is restored to the speed 65 be described in detail with reference to the accompany- 
pnor to the fall back, assurance of restoration of proper ing drawings hereinafter. 

transmission can be detected to automatically restore a FIG. 1 is a block diagram showing an embodiment of 
data transmission apparatus. th e p res e n t invention. In this embodiment, data is trans- 
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mitted at a normal transmission speed of 9,600 bps and Upon reception of the signal quality detection signal 

an abnormal Uansmission speed (fall back speed) of SQD' from the modem 2, the timing signal from the 

4,800 bps. timing pulse generator 112 has a transmission rate of 

Referring to FIG. 1, a modem 1 is connected to ter- 9,600 bps. Therefore, the transmission speed of the send- 

minal equipment 300 and a modem 2 is connected to 5 ing signal SD1 is increased. 

terminal equipment 400. The modems 1 and 2 are con- The coder 11 is designed to generate outputs while 

nected via transmission lines 3 and 4. The modem 1 is switching two sending data points, i.e., the points k and 

defined as a transmission modem and the modem 2 is 1 for one data in response to the signal quality detection 

defined as a reception modem. The modem 1 includes signal SQD. 

an encoder 11 for encoding transmission data SD1 input 10 FIG. 5 is a circuit diagram showing an arrangement 
from the terminal equipment 300 and outputting a tim- of the automatic equalizer 6 shown in FIG. 1. Referring 
ing pulse ST for controlling the transmission speed of to FIG. 5, reference numeral 61 denotes a shift register 
the terminal equipment 300, a modulator 12 for modu- for shifting reception data RD from the demodulator S 
lating an output from the encoder 11 and outputting in units of time slots; 62, a correction register for accu- 
modulated data to the modem 2 through the transmis- 15 mulating an equalization correction amount; 63, a multi- 
sion line 3, and a demodulator 13 for demodulating a pKer; and 65, an adder. The correction register 62, the 
signal input from the modem 2 through the transmission multiplier 63, and the adder 65 constitute an operating 
line 4 and outputting a demodulated signal RD1 to the means. The multiplier 63 multiplies the one-time slot 
encoder 11 and the terminal equipment 300. output with the equalization correction amount, and 
The modem 2 comprises a demodulator 5 for demod- 20 adds the products from the multiplier 63, thereby ov- 
ulating a signal supplied from the modem 1 through the putting equalized output data RD2. Reference numeral 
transmission line 3, an automatic equalizer 6 for receiv- denotes an error detector for calculating a difference 
ing an output from the demodulator 5 and outputting a between an ideal value and the equalized data from the 
reception signal RD2 free from distortion and a timing operating means; and 64, a corrector for correcting the 
signal RT to the terminal equipment 400 and a signal 23 equalization correction value stored in the correction 
SQD representing degradation of reception signal qual- register 62 in accordance with the difference output 
ity, an automatic equalizer 7 for receiving the output fr° m error detector 66. 

signal from the demodulator 5 and outputting a signal The reception data RD from the demodulator 5 
SQD' representing that reception signal quality has 3Q (FIG* 1) is supplied to an element X-2 of the shift regis- 
been restored, a selector 9 for receiving the output ter 61 - date is shifted in an order of elements 
signals SQD and SQD' from the automatic equalizers 6 X-1 ' and X0 to X2 in units of time slots of the data RD. 
and 7 and outputting a signal SD2 in the normal mode ^ equalization correction amounts are stored in ele- 
and disabling the signal SD2 when the signal SQD or ments C-2 to C2 of the correction register 62. The con- 
SQD' is enabled, thereby selectively outputting the , 3 tents of the corresponding elements X-2 and C-2 and the 
signal SQD or SQD', and a modulator 8 for modulating corresponding elements X2 and C2 from the shift and 
an output from the selector 9 and transmitting a modu- correction registers 61 and 62 are supplied to the corre- 
lated signal to the modem 1 through the transmission sponding elements M-2 to M2 of the multiplier 63 and 
line 4. are multiplied therewith. The outputs from the adder 65 
FIG. 2 is a block diagram showing an arrangement of ^ serve ™ the equalization-compensated reception data 
the encoder 11 shown in FIG. 1. Referring to FIG. 2, RD2 - ^e data k output to the terminal equipment 
when a coder 111 receives the 9,600- or 4,800-bps send- 400 - 

ing signal from the terminal equipment 300, the coder ^ e equalization result for the data RD stored in the 

111 receives the sending signal SD1. Upon reception of central element X0 of the shift register 61 is given as 
the 9,600-bps signal, the coder 111 outputs 4-bit data per 45 foUow & 

time slot However, upon reception of the 4,800-bps 

signal, the coder 111 outputs 2-bit data per time slot. 2 
The signal quality detection signals SQD and SQD' „ JL 2 CnXn 
from the modem 2 are supplied to a timing pulse genera- 
tor 112 through the demodulator 13. 50 The reception data RD2 is compared with the ideal 
Q ZL™ normal mode » ^ t^mission data DS1 is value by the error detector 66, and an error, i.e., the 
9,600-bps data, and the coder 111 outputs one of 16 difference therebetween is calculated. The difference is 
kmds of data or 16 data points A to P (FIG. 3A) every supplied to adders A-2 to A2 in the corrector 64 and 
four bits m the time slot In this case, the relationship added to the correction value in each of the adders A-2 
between the tuning signal ST and the transmission data 55 to A2 of the correction register 62, further optimizing 
SD1 is shown in FIG. 4A. In FIG. 4A, symbol bta the correction amount Cn. By repeating the above oper- 
represents one time slot. a tion, the error of the output data RD2 from the auto- 
When the signal quality detection signal SQD is en- matic equalizer 6 is minimized in units of time slots, and 
abled, the output ST from the timing pulse generator equalization with a imnimum error can be performed in 

112 has a transmission speed of 4,800 bps, thereby set- 60 the normal operating state. 

^ ^f* 08 ™ 8 !?. 11 speed of the ttansmi «»on data SD1 The signal quality detector 67 compares a predeter- 

to 4,800 bps. la this case, the relationship between the mined value with the reception data RD2 and monitors 

^ g /^. CT L Md ^ e J™^ ion dataSDlinthe unequalized components of the output from the auto- 

ume slot btb is shown in FIG. 4B. The number of 2-bit matic equalizer 6. If the unequalized components are 

ZV'T^ a W u hln ° ne J*5f s }™ j 3 four ' Le " data 65 l"ger ^ the predetermined value, degradation of the 

£ r °^ ^ A t0 ° reCCpti0n Signd b ^riinmated. In this case, the signal 

™. J. * 10 0ther f ° Ur data A to D to out- SQD is enabled and the output from the signal quality 

put 16 4-bit data. detector 67 ^ supplied tQ the se]ector 9 t) and ^ 
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the error detector 66. The error detector 66 has 16 ideal to assure a large error margin. At the same time, infor- 

data points which are supposed to be sent in the normal mation representing that the signal SQD is enabled is 

operating state. If the signal SQD is enabled, the 16 transmitted to the opposite station so that the transmis- 

ideal points are reduced to four points. More specifi- sion speed is fallen back from 9,600 bps to 4,800 bps in 

cally, if the signal SQD is enabled, 16 special data points 5 the encoder 11 in the modem 1 through the selector 9, 

shown in FIG. 4B are sent from the encoder 11. the modulator 8, and the transmission line 4. The 16 

FIGS. 6 and 7 show the relationships between the sending data points are changed into the 16 special data 

data points and the ideal values of the error detector 66 points shown in FIG. 3B. Since the automatic equalizer 

in the normal operating state and in the ON state of the 6 has four ideal values, it outputs 4,800-bps equalized 

signal SQD, respectively. Mark o in FIGS. 6 and 7 10 data. The automatic fall back cycle is thus completed, 

represents a data point of the reception data, and mark The automatic equalizer 7 monitors recovery of re- 

x represents an ideal value. ception signal degradation, using 16 ideal values. In this 

As shown in FIG. 7, when the signal SQD is enabled, state, the signal quality detection signal SQD' is de- 

the data points (o) of the reception data are respectively tected. When transmission line degradation is restored, 

equalized with the ideal values (x). Therefore, data A to 15 thenumber of ideal values in the error detector 66 of the 

D can be output as the output data RD2. For this rea- automatic equalizer 6 in the self station is changed to the 

son, even if degradation of the transmission line occurs, original number, i.c„ 16 data points. The encoder 11 in 

data transmission with a large error margin can be per- the modem 1 is operated to return the transmission 

formed. speed to 9,600 bps and the 16 original data points are 

The automatic equalizer 6 includes the signal quality 20 output, thus achieving the automatic restore cycle, 

detector 67 for detecting the signal quality detection FIG. 9 is a block diagram showing another embodi- 

signal SQD. In this manner, the error detector 66 for ment of the present invention. The operation of the 

generating the difference between the equalized data circuit shown in FIG. 9 will be described. In the normal 

and the ideal value selectively switches two ideal values operating state, sending data SD1 input to a data 

of points m or 1 in response to an output from the the 25 modem AO is scrambled by a scrambler 81, and the 

signal quality detector 67 or an output from the signal scrambled data is input to a register 82, The scrambler 

quality detector 77 for detecting a signal quality detec- 81 aims at assuring automatic equalization of automatic 

tion signal SQD' (to be described later). equalizers 97 and 101 in a data modem B0 in the receiv- 

The automatic equalizer 7 receives the reception ing end. The random characteristics of the data allow 
signal RD from the demodulator 5 and eliminates dis- 30 accurate approximation of data point information repre- 
tortion caused by degradation of the transmission line in senting transmission line degradation. When the trans- 
sesame maimer as in the automatic equalizer 6. FIG. 8 mission speed is 9,600 bps, the data is received by a 
is a block diagram showing an internal arrangement of register 82 at the transmission speed of 9,600 bps. There- 
the automatic equalizer 7. after, the data is input to a register 83 at a 2,400-Hz 

Referring to FIG. 8, a shift register 71, a correction 35 cycle every four bits. The data input from register 82 

register 72, a multiplier 73, a corrector 74, and an adder every four bits serves as address data for a ROM 84. In 

75 have the same functions and electrical connections as the normal state of FIG. 6, one of 16 data points A to P 

those of the components 61 to 65 in FIG. 5, and a de- is addressed, and the content at the designated address is 

tailed description thereof will be omitted. output. A selector 87 selects an output from the ROM 

The automatic equalizer 7 differs from the automatic 40 84, and the selected output is supplied to a modulator 

equalizer 6 in that the error detector 76 always have 94. 

ideal values corresponding to 16 data points and that the In the modem B0, data sent through a demodulator 96 

signal quality detector 67 detects good quality and out- is input to an automatic equalizer 97, one of the data 

puts the signal quality signal SQD'. The signal quality points A to P is removed, and the remaining data points 

detector 77 has the same characteristics as those of the 45 are output. Processing opposite to that of the modem 

signal quality detector 67 in the automatic equalizer 6. AO is performed in a decoder 98, and the processed 

The output signal SQD' is input to the error detector 66 result is output as reception data RD2. An output from 

(FIG. 1) of the automatic equalizer 6. The signal quality an SQD1 detector is normally off ("0'*), and a set-reset 

detector 77 determines whether the original transmis- circuit 100 is not influenced. The output from the de- 

sion speed, Le., 9,600 bps can be restored. When the 50 modulator 96 is also supplied to an automatic equalizer 

signal quality detector 77 detects that the 16 data points 101. Since the automatic equalizer 101 has the same 

can be accurately discriminated after the signal SQD is referen ce value as that of the automatic equalizer 97, an 

enabled, the signal SQD' is disabled to request data output SQD2 from an SQD2 detector 102 is ON ("1") 

transmission with 16 data points at a transmission speed and the set-reset circuit 100 is reset, 

of 9,600 bps. Also, the ideal values of the error detector 55 When the transmission line is degraded, i.e., an abnor- 

66 in the automatic equalizer 6 are changed to the origi- mal state occurs, modulated data is spread in the modem 

nall6 points. B0. The automatic equalizer 97 cannot discriminate one 

The automatic equalizer 7 comprises the error detec- data point from the remaining data points. After equal- 
tor 76 always having 16 ideal values and the signal ization, received data spreading or an equalization error 
quality detector 77 for detecting the signal quality. 60 continues. In this case, the SQD1 detector 99 detects 

The operation of the automatic fall back mode and the above degradation. FIG. 10 shows a detailed ar- 

restore system having the above configuration will be rangement of the SQD1 detector 99. A difference c 

described hereinafter. between an automatic equalizer output a and a reference 

When degradation of the transmission line occurs, the value output b extracted from a ROM 991 in response to 
automatic equalizer 6 detects degradation of the recep- 65 the automatic equalizer output a as an address signal is 
tion signaland the signal quality detection signal SQD is calculated by a subtracter 992. The difference c is corn- 
enabled. The automatic equalizer 6 causes the error pared with a predetermined reference value r by a corn- 
detector 66 to reduce the 16 ideal points to four points parator 993. If the difference c is larger than the refer- 
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ence value r, the output signal SQD1 is set at logic 44 1", 
thereby setting the set-reset circuit 100. The signal of 
logic "T* is supplied to the automatic equalizer 97 and 
hence changing the 16 equalization ideal values into 
four points (FIG. 7). An output of logic "1" from the 
set-reset circuit 100 is supplied to the decoder 98 to 
change the decoding speed from 9,600 bps to 4,800 bps. 

An output SQD1 of logic "1" is sent to the modem 
AO through the selector 103. An output RD1 output 
from the automatic equalizer 93 and equivalent to that 
from the automatic equalizer 97 is supplied to a compar- 
ator 92 and is compared with the content of a register 
91. When the signal SQD1 of logic "1" is detected, it is 
sent to a timing pulse generator 89 and a selector 87. 
The register 91 stores information for discriminating the 
signal SQD1 of logic "1" from that of logic "0" and the 
signal SQD2 of logic T from that of logic "0". This 
information is output in response to a sequentially incre- 
mented address output from a register address genera- 
tor 90. The timing pulse generator 89 is switched to 20 
change the transmission speed from 9,600 bps to 4,800 
bps of a timing pulse output ST in response to the signal 
SQD1 of logic "1". The selector 87 selects the output 
from the ROM 85. More specifically, the data is stored 
in the register 82 at a speed of 4,800 bps. The data is 25 
input to the register 83 in a 2,400-Hz cycle every two 
bits. The 2-bit output from the register 83 is input to the 
register 88. The ROM 85 is addressed in response to the 
2-bit signal and one of the 16 data points A to D is 
selected. One of the four points, e.g., A is output to the 30 
selector 87 in response to the 2-bit output from a ran- 
dom generator 86. Even if the transmission speed is set 
to 4,800 bps, one of the 16 points is set. 

FIG. 11 shows address generation operation in the 
register 88. Referring to FIG. 11, four quadrants SI, S2, 33 
S3, and S4 respectively correspond to input data "00", 
"01", "10", and "11". If the output from the register 83 
is, for example, "10", the third quadrant S3 is specified. 
If the output from the random generator 86 is set to 
"01", the illustrated point P in the third quadrant S3 is 40 
selected as a sending point 

The automatic equalizer 97 in the modem B0 has four 
ideal values for 4,800 bps. As shown in FIG. 7, even if 
the reception data is spread due to transmission line 
degradation, accurate discrimination can be achieved. 
The SQDl detector 99 outputs a signal of logic "0". 
Meanwhile, the automatic equalizer 101 always equal- 
izes the received sixteen points with sixteen ideal values. 
It should be noted that the signal is SQD2="0" due to 
transmission line degradation. 

The restore mode will be described below. When 
transmission line degradation is restored, the automatic 
equalizer 101 in the modem B0 can perform normal 
equalization. That is, 3QB2sB w r\ The set-reset circuit 
100 is reset, and the number of ideal values in the auto- 55 
matic equalizer 97 is changed to the original 16. The 
decoder 98 and the timing pulse generator 105 restore 
the original operating states. In other words, the trans- 
mission speed is chan ged from 4,800 bps to 9,800 bps. 
Information of SQD2« M 1" is sent to the modem AO in 
the opposite station through the selector 103. 

The signal SQD2="l M detected by the comparator 
92 in the modem AO is input to the timing pulse genera- 
tor 89 and the selector 87, thereby restoring the trans- 
mission speed of 9,600 bps. 

According to the present invention as described 
above, when the signal quality detection (SQD) signal is 
enabled, the transmitter causes the encoder for coding 
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to assign m data points to one data and the receiver 
causes the automatic equalizer having discrimination 
values for reducing the number of ideal values. This 
automatic equalizer has the same ideal values as those in 
the automatic equalizer in the normal operating state. 
Therefore, the automatic fall back and automatic re- 
store cycles can be achieved to provide practical advan- 
tages. 
What is claimed is: 

1. An automatic fall back and restore system compris- 
ing transmission and reception modems bidirectionally 
connected to a transmission line, said automatic fall 
back and restore system being used in a data communi- 
cation system for reducing a transmission speed due to 
transmission line degradation and restoring the trans- 
mission speed upon restoration of transmission line deg- 
radation, wherein 

said transmission modem comprises 

encoder means for setting the number of types of data 
to be transmitted in one time slot or data points 
within one time slot to be 1, reducing the number of 
data points of one time slot from 1 to k upon recep- 
tion of a first signal quality detection signal gener- 
ated by said reception modem and representing 
degradation of transmission line quality, adding 
0-k) data point bits to transmission data and trans- 
mitting resultant data as 1 data points, increasing 
the number of data points back to 1 upon reception 
of a second signal quality detection signal gener- 
ated by said reception modem and representing 
restoration of transmission line quality, and output- 
ting the transmission data; and 

said reception modem comprises 

first automatic equalizing means for receiving the 
output data from said transmission modem, equaliz- 
ing the output data, outputting the data as recep- 
tion data and the first signal quality detection signal 
on the basis of the reception data, and changing the 
number of data points as a reference of an equaliza- 
tion correction amount in response to the first and 
second signal quality detection signals, 

second automatic equalizing means for receiving the 
output data from said transmission modem and 
outputting the second signal quality detection sig- 
nal, and 

means, connected to the output from said first and 
second automatic equalizing means, for selecting 
the first or second signal quality detection signal, 
and outputting a selected signal quality detection 
signal to said transmission modem. 

2. A system according to claim 1, wherein 

each of said first and second automatic equalizing 
means comprises 

shift register means composed of a plurality of ele- 
ments for shifting data received through said trans- 
mission line in units of time slots, 

correction register means composed of a plurality of 
elements for storing equivalent correction amounts 
respectively corresponding to said plurality of ele- 
ments of said shift register means, 

sum means for multiplying outputs from said plurality 
of elements of said shift register means with the 
equalization correction values stored in said plural- 
ity of elements of said correction register means 
and for adding products to obtain equalized data, 

error detector means for calculating a difference be- 
tween the equalized data and an ideal value, and 



06/17/2004, EAST Version: 1.4.1 



4,736,388 



correcting means for updating the equalization cor- 
rection values stored in said correction register 
means on the basis of the difference; and 

each of said first and second automatic equalizing 
means comprises first and second signal quality 5 
detectors for detennining quality of the reception 
signal and outputting the first and second signal 
quality detection signals, 

said error detector means in said first automatic 
equalizing means being adapted to change the ideal 10 
values in response to the first and second signal 
quality detection signals. 

3. A system according to claim 1, wherein said en- 
coder means in said transmission modem comprises: 

a register for outputting data of k data points in re- 15 
spouse to the first and second signal quality detec- 
tion signals; 

a random generator for generating a random number 

corresponding to 1-k data points; 
a first memory addressed by data constituted by out- 20 

put bits of said random generator; 
a second memory addressed in response to an output 

from said register of said encoder means to output 

a designated content thereof; and 
a transmission selector for selecting an output from 25 

said first or second memory in response to the first 

and second signal quality detection signals and for 

sending a selected signal onto said transmission 

line. 

30 
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4. An automatic fall back and restore system in a data 
modem system comprising automatic equalizers each 
having a shift register for shifting reception data every 
time slot, a correction register for storing an equaliza- 
tion correction amount, operating means for multiply- 
ing the equalization correction amount with an output 
of each time slot from said shift register and for adding 
products to output equalized data, a first discriminator 
for calculating a difference between an ideal value and 
the equalized data output from said operating means, 
and a corrector for changing the equalization correc- 
tion amount on the basis of the difference, 
wherein a transmitter includes an encoder for gener- 
ating k or 1 data points for one time slot in response 
to a first signal quality detection signal; and a re- 
ceiver includes: a first automatic equalizer includ- 
ing a first detector for detecting the first signal 
quality detection signal and for causing said first 
discriminator to set k or 1 ideal values in response to 
an output from said first detector or an output from 
a second detector for detecting a second signal 
quality detection signal, a second automatic equal- 
izer including a second discriminator always hav- 
ing 1 ideal values and said second detector, and a 
selector for selecting an output from said first or 
second detector or transmission data in response to 
the first or second signal quality detection signal, 
where k, and 1 are positive integers an k<L 
***** 
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